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(54) VIBRATING GYRO 

(57)Abstract* 

PURPOSE- To obtain a vibrating gyro which can 
be manufactured easily and detect rotational 
angular velocity with high sensitivity. 
CONSTITUTION: The vibrating gyro 10 
includes a vibrating body 12 of, for example, a 
regular triangular prism. Piezoelectric elements 
14, 16 are formed on the two side faces of the 
vibrating body 12. The piezoelectric elements 
14, 16 have divided parts. An electrode 20 is 
formed on one face of a piezoelectric layer 18, 
. ,and half divided electrodes 22a, 22b are formed 
on the other face of the layer 18, thereby, the 
piezoelectric element 14 is obtained. Similarly, 
an electrode 26 is formed on one face of a 
piezoelectric layer 24, and half divided 
electrodes 28a, 28b are formed on the other face 
of the layer 24, thus constituting the piezoelectric element 16. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Said piezoelectric device is the oscillating gyroscope divided into two parts 
including two piezoelectric devices formed in the side face of an oscillating column -like 
object and said oscillating object, respectively. 

[Claim 2] It is the oscillating gyroscope according to claim 1 with which said oscillating 
object is formed pillar-shaped three angles, and said two piezoelectric devices are 
formed in two side faces of said oscillating object. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the oscillating gyroscope for detecting 
the angular rate of rotation using a crookedness oscillation of an oscillating object 
especially about an oscillating gyroscope, for example. 
[0002] 

[Description of the Prior Art] Drawing 7 is the perspective view showing an example of 
the conventional oscillating gyroscope, and drawing 8 is the sectional view. The 
oscillating gyroscope 1 includes the oscillating object 2 of forward 3 prismatic form. 
Piezoelectric devices 3a, 3b, and 3c are formed in three side faces of the oscillating object 
2, respectively. Piezoelectric devices 3a, 3b, and 3c form an electrode in both sides of the 
piezo-electric layer formed with the piezo-electric ceramic etc. And one electrode of these 
piezoelectric devices pastes the oscillating object 2. 

[0003] As shown in drawing 9 , Resistance 4a and 4b is connected to piezoelectric 
devices 3a and 3b, respectively. An oscillator circuit 5 is connected between these 
resistance 4a and 4b and piezoelectric-device 3c. The signal of an oscillator circuit 5 is 
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given to piezoelectric devices 3a and 3b, and the output signal of piezoelectric-device 3c 
returns to an oscillator circuit 5. With the signal of this oscillator circuit 5, the 
oscillating object 2 carries out a crookedness oscillation in the direction which intersects 
perpendicularly with a piezoelectric-device 3c forming face. 

[0004] Furthermore, piezoelectric devices 3a and 3b are connected to a differential 
circuit 6. A differential circuit 6 is connected to a detector circuit 7, and a detector circuit 
7 is further connected to a smoothing circuit 8. When the angular rate of rotation has 
not joined the oscillating gyroscope 1, the crookedness condition of piezoelectric devices 
3a and 3b is the same, and the same signal is outputted from these piezoelectric devices 
3a and 3b. Therefore, the output signal of a differential circuit 6 is 0. If the oscillating 
gyroscope 1 rotates the shaft of the oscillating object 2 as a core, the oscillating direction 
of the oscillating object 2 will change by Coriolis force. Therefore, a difference arises in 
the crookedness condition of piezoelectric devices 3a and 3b, and a signal which is 
different from these piezoelectric devices 3a and 3b is outputted. The difference of these 
signals is outputted from a differential circuit 6. And the output signal of a differential 
circuit 6 is detected in a detector circuit 7, and smoothness is further carried out in a 
smoothing circuit 8. The output signal of a smoothing circuit 8 is a signal corresponding 
to change of the oscillating direction of the oscillating object 2. That is, the output signal 
of a smoothing circuit 8 is a signal corresponding to Coriolis force. Therefore, the 
angular rate of rotation which joined the oscillating gyroscope 1 is detectable by 
measuring the output signal of a smoothing circuit 8. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it is necessary to paste up 
piezoelectric devices 3a, 3b, and 3c on three side faces of the oscillating object 2 with 
such an oscillating gyroscope 1. Therefore, the sense of the oscillating object 2 is 
changed, and it is necessary to paste up a piezoelectric device or to paste up a 
piezoelectric device from three directions, and manufacture is difficult. Then, as shown 
in drawing 10 , it is possible to form piezoelectric devices 3a and 3b in two side faces of 
the oscillating object 2. With this oscillating gyroscope 1, while the signal of an oscillator 
circuit 5 is impressed to piezoelectric devices 3a and 3b, the output signal of 
piezoelectric devices 3a and 3b returns to an oscillator circuit 5. Self-excitation 
actuation of the oscillating object 2 is carried out by it. With this oscillating gyroscope 1, 
piezoelectric devices 3a and 3b can be pasted up on the oscillating object 2, without 
changing the sense of the oscillating object 2. 

[0006] Since two piezoelectric devices can be pasted up with such an oscillating 
gyroscope 1 where the oscillating object 2 is fixed, manufacture is easy. However, since 
two piezoelectric devices 3a and 3b are shared as the object for actuation, and an object 
for feedback, an actuation circuit becomes complicated. Moreover, since the oscillating 
object 2 vibrates out of the resonance range by such actuation method, it is difficult to 
detect the angular rate of rotation at high sensitivity. 
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[0007] So, the main object of this invention is offering the oscillating gyroscope which 
can manufacture easily and can detect the angular rate of rotation by high sensitivity. 
[0008] 

[Means for Solving the Problem] It is the oscillating gyroscope with which the 
piezoelectric device was divided into two parts including two piezoelectric devices by 
which this invention is formed in the side face of an oscillating column-like object and 
an oscillating object, respectively. In this oscillating gyroscope, when an oscillating 
object is formed pillar-shaped three angles, two piezoelectric devices are formed in two 
side faces of an oscillating object. 
[0009] 

[Function] Since two piezoelectric devices are formed in an oscillating object, a 
piezoelectric device can be pasted up without changing the sense of an oscillating object. 
Moreover, since 2 ****s of each piezoelectric device are carried out, by inputting a 
driving signal into one division part, and using the division part of another side as an 
object for feedback, it is in resonance range and can vibrate an oscillating object. 
[0010] 

[Effect of the Invention] According to this invention, without changing the sense of an 
oscillating object, a piezoelectric device can be pasted up and an oscillating gyroscope 
can be manufactured easily. Moreover, since it is in resonance range and an oscillating 
object can be vibrated, the angular rate of rotation is detectable by high sensitivity 
[0011] The above-mentioned object of this invention, the other objects, the description, 
and an advantage will become still clearer from the detailed explanation of the following 
examples given with reference to a drawing. 
[0012] 

[Example] Drawing 1 is the perspective view showing one example of this invention, 
and drawing 2 is that sectional view. The oscillating gyroscope 10 includes the 
oscillating object 12 of forward 3 prismatic form. The oscillating object 12 is formed with 
ingredients which generally produce a mechanical oscillation, such as an elinvar, an 
iron nickel alloy, a quartz, glass, Xtal, and a ceramic. Piezoelectric devices 14 and 16 are 
formed in two side faces of the oscillating object 12, respectively. In accordance with the 
shaft of the oscillating object 12, 2 ****s of piezoelectric devices 14 are carried out. 
Therefore, a piezoelectric device 14 contains two division parts 14a and 14b. Similarly, 
in accordance with the shaft of the oscillating object 12, 2 ****s of piezoelectric devices 
16 are carried out. Therefore, a piezoelectric device 16 contains two division parts 16a 
and 16b. 

[0013] A piezoelectric device 14 contains the piezo- electric layer 18 which consists of a 
piezo-electric ceramic etc. An electrode 20 is formed on the direction of one of the 
piezo-electric layer 18. Moreover, on the another side side of the piezo-electric layer 18, 
the divided electrodes 22a and 22b are formed. And one electrode 20 pastes the 
oscillating object 12. In this piezoelectric device 14, the divided electrodes 22a and 22b 
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form the division parts 14a and 14b. Similarly, a piezoelectric device 16 contains the 
piezo-electric layer 24 which consists of a piezo-electric ceramic etc. An electrode 26 is 
formed on the direction of one of the piezo-electric layer 24. Moreover, on the another 
side side of the piezo-electric layer 24, the divided electrodes 28a and 28b are formed. 
And one electrode 26 pastes the oscillating object 12. In this piezoelectric device 16, the 
divided electrodes 28a and 28b form the division parts 16a and 16b. 
[0014] When using this oscillating gyroscope 10, as shown in drawing 3 R> 3, Resistance 
30a and 30b is connected to the division parts 14a and 16a of piezoelectric devices 14 
and 16. An oscillator circuit 32 is connected among these Resistance 30a and 30b and 
division parts 14b and 16b of piezoelectric devices 14 and 16. The signal of an oscillator 
circuit 32 is given to the division parts 14a and 16a of piezoelectric devices 14 and 16. 
Moreover, the output signal of the division parts 14b and 16b of piezoelectric devices 14 
and 16 returns to an oscillator circuit 32. Self-excitation actuation is carried out by this 
circuit, and the oscillating object 12 carries out the crookedness oscillation of the 
oscillating object 12 by it in the direction which intersects perpendicularly with the field 
in which a piezoelectric device is not formed. 

[0015] Moreover, the division parts 14a and 16a of piezoelectric devices 14 and 16 are 
connected to the input edge of a differential circuit 34. A differential circuit 34 is 
connected to a detector circuit 36, and a detector circuit 36 is further connected to a 
smoothing circuit 38. When the angular rate of rotation has not joined the oscillating 
gyroscope 10, the oscillating object 12 is carrying out the crookedness oscillation in the 
direction which intersects perpendicularly with the field in which a piezoelectric device 
is not formed. Since the driving signal given to the division parts 14a and 16a of 
piezoelectric devices 14 and 16 is the same at this time, an actuation signal component 
is not outputted from a differential circuit 34. Moreover, since the crookedness condition 
of piezoelectric devices 14 and 16 is the same, it is said of the charge generated in these 
piezoelectric devices 14 and 16. [ of the same ] Therefore, the output signal of a 
differential circuit 34 is 0. 

[0016] If the oscillating gyroscope 10 rotates the shaft of the oscillating object 12 as a 
core, the oscillating direction of the oscillating object 12 will change by Coriolis force. If 
the oscillating direction of the oscillating object 12 changes, the vibrational state of 
piezoelectric devices 14 and 16 will change, and a charge which is different in these 
piezoelectric devices 14 and 16 will be generated. Therefore, a different signal is 
inputted into a differential circuit 34, and the difference of those signals is outputted 
from a differential circuit 34. Since it is arranged by piezoelectric devices 14 and 16 at 
this time so that it may become symmetrical to the oscillating direction at the time of 
the nonrotation of the oscillating object 12, the signal of reversed polarity is outputted 
by change of the oscillating direction by Coriolis force from piezoelectric devices 14 and 
16. Therefore, the large signal corresponding to the angular rate of rotation can be 
acquired by taking the difference of a signal in a differential circuit 34. 
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[0017] The output signal of a differential circuit 34 is detected in a detector circuit 36, 
and smoothness is further carried out in a smoothing circuit 38. The output signal of a 
smoothing circuit 38 supports change of the vibrational state of the oscillating object 12. 
That is, the output signal of a smoothing circuit 38 turns into a signal corresponding to 
Coriolis force. Therefore, the angular rate of rotation which joined the oscillating 
gyroscope 10 is detectable by measuring the output signal of a smoothing circuit 38. 
[0018] With this oscillating gyroscope 10, since two piezoelectric devices 14 and 16 have 
pasted two side faces of the oscillating object 12, when pasting up these piezoelectric 
devices 14 and 16, it is not necessary to change the sense of the oscillating object 12. 
Therefore, manufacture of the oscillating gyroscope 10 is easy. Moreover, since 
piezoelectric devices 14 and 16 are divided into two division parts 14a, 14b, 16a, and 16b, 
respectively, division part another [ sake / the object for a driving signal input and for 
feedback ] can be used. Therefore, it is in resonance range, the oscillating object 12 can 
be excited, and the angular rate of rotation can be detected by high sensitivity. 
[0019] In addition, as shown in drawing 4 , the division parts 14b and 16b of 
piezoelectric devices 14 and 16 are also connectable with a differential circuit 34. In this 
case, Resistance 40a and 40b is connected to these division parts 14b and 16b so that 
the division parts 14b and 16b may not short-circuit. Even if it uses such a circuit, the 
angular rate of rotation is detectable like the example shown in drawing 3 . 
[0020] Moreover, as shown in drawing 5 , piezoelectric devices 14 and 16 may be divided 
into two at the longitudinal direction of the oscillating object 12. In this case, the 
division parts 14a and 16a of the larger one [ piezoelectric devices / 14 and 16 ] are used 
as the object for a driving signal input, and an object for detection. And the division 
parts 14b and 16b of the smaller one [ piezoelectric devices / 14 and 16 ] are used as an 
object for feedback. Thus, the division direction of piezoelectric devices 14 and 16 can be 
changed if needed. Moreover, in order to form the division parts 14a, 14b, 16a, and 16b 
of piezoelectric devices 14 and 16, the piezo- electric layer of not only electrode of one of 
the two but the piezoelectric devices 14 and 16 and the electrode of the both sides may 
be divided into two. That is, piezoelectric devices 14a, 14b, 16a, and 16b may be formed 
by the respectively different piezoelectric device, furthermore - as the configuration of 
the oscillating object 12 - forward -- as [ show / in drawing 6 / do not restrict 
pillar-shaped three angles but ] - it may be cylindrical. Even when such an oscillating 
object 12 is used, above-mentioned effectiveness can be acquired by dividing two 
piezoelectric devices into two. Of course, prismatic form oscillating objects other than 
forward 3 prismatic form may be used. 



DESCRIPTION OF DRAWINGS 



JP07- 129487 



[Brief Description of the Drawings] 

[Drawing l] It is the perspective view showing one example of this invention. 
[Drawing 2] It is the sectional view of the oscillating gyroscope shown in drawing 1 . 
[Drawing 3] It is the block diagram showing the circuit for using the oscillating 
gyroscope shown in drawing 1 and drawing 2 . 

[Drawing 4] It is the block diagram showing another circuit for using the oscillating 
gyroscope shown in drawing 1 and drawing 2 . 

[Drawing 5] It is the top view showing other examples of this invention. 

[Drawing 6] It is the perspective view showing the example of further others of this 

invention. 

[Drawing 7l It is the perspective view showing an example of the conventional 
oscillating gyroscope. 

[Drawing 81 It is the sectional view of the conventional oscillating gyroscope shown in 
drawing 7 . 

[Drawing 9] It is the block diagram showing the circuit for using the conventional 
oscillating gyroscope shown in drawing 7 and drawing 8 . 

[Drawing 10] It is illustration drawing showing the circuit for using other examples of 

the conventional oscillating gyroscope, and it. 

[Description of Notations] 

10 Oscillating Gyroscope 

12 Oscillating Object 

14 Piezoelectric Device 

14a, 14b Division part of a piezoelectric device 14 
16 Piezoelectric Device 

16a, 16b Division part of a piezoelectric device 16 
32 Oscillator Circuit 
34 Differential Circuit 
36 Detector Circuit 
38 Smoothing Circuit 
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